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 RANDOM   FLIGHTS  IN ONE,  TWO,  OR THREE  DIMENSIONS
 607
One Dimension.
In this case the required information for any finite n is afforded by Bernoulli's theorem. There are n + 1 possible resultants, and if we suppose the component amplitudes, or stretches, to be unity, they proceed by intervals of tu>o from + n to — n, values which are the largest possible. The probabilities of the various resultants are expressed by the corresponding terms in the expansion of (£ •+• £)n. For instance the probabilities of the extreme values ± n are (1/2)'1. And the probability of a combination of a positive and b negative components is
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in which a + b = n, making the resultant a — b. The largest values of (6) occur in the middle of the series, and here a distinction arises according as n is even or odd. In the former alternative there is a unique middle term when a — b =^h; but in the latter a and b cannot be equated, and there are two equal -middle terms corresponding to a = %n + %, b ~ \n — \, and to a = \n — \, b =^n 4- £. The values of the second fraction in (6) are the series of integers in what is known as the " arithmetical triangle." We have now to consider the values of
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to be found in the neighbourhood of the middle of the series.    If n be even, the v o-l ue of the term counted s onwards from the unique maximum is
( '
If n "be odd, we have to choose between the two middle terms.    Taking for instance, a = \n -I- £, b = ^n — $, the 5th term onwards is
n I
 .(9)
The expressions (8) and (9) are brought into the same form when we replace s by the resultant amplitude a\ When n is even, x = — 2s; when n is odd, x {$ — 2 (s — •£), so that in both cases we have on restoration of the factor (i)'1
The difference is that when n is even, so has the (n +1) values
0,       ±2,       ±4,       ±6, ... ±n; and when n is odd, the (n + 1) values
±1,       ±3,        ±5, ... ±w.
The expression (10) may be regarded as affording the complete solution of the problem proposed; it expresses the probability of any one of the possible

